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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a primer agent for forming an electroless plating 
layer having beautiful metallic luster, a laminate furnished with the electroless plating layer 
and the production method thereof. 

SOLUTION: A primer agent consisting of (1) an alkoxysilane, (2) at least one of colloidal 
silica, silane coupling agent and titanium coupling agent, (3) at least one of metal oxide 
colloid, silane coupling agent and titanium coupling agent or (4) a metal alkoxide except 
titanium alkoxide and resin is used to firmly hold an electroless plating layer to the surface of 
formed articles consisting of an ABS resin sheet, etc., through the interposed primer layer 
(except for vessels having a plating layer on the inner surface), thus obtaining a laminate- 
Besides, a protective layer may be formed on the electroless plating layer surface to protect 
the plating layer. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] (1) alkoxysilane and (2) colloidal-silica list — the inside of a silane coupling agent 
and a titanium coupling agent — at least — on the other hand — (3) metallic-oxide colloid list 
— the inside of a silane coupling agent and a titanium coupling agent — at least — on the 
other hand — or the etching primer agent for nonelectrolytic plating characterized by 
containing (4) metal alkoxide (however, a titanium alkoxide being removed.) and resin. 
[Claim 2] A laminate equipped with the etching primer layer for joining this base material and 
this nonelectrolytic plating layer to a base material and a nonelectrolytic plating layer, and a 
list (However, the above-mentioned base material constitutes a container, and when preparing 
the above-mentioned nonelectrolytic plating layer and the above-mentioned etching primer 
layer in the inner surface, it removes.) It sets. At least this etching primer layer of a silane 
coupling agent and the titanium coupling agents in (1) alkoxysilane and (2) colloidal-silica list 
on the other hand (3) They are either [ at least ] a silane coupling agent or the titanium 
coupling agents and (4) metal alkoxide (however, a titanium alkoxide is removed.) to a 
metallic-oxide colloid list. A laminate equipped with the nonelectrolytic plating layer 
characterized by drying the etching primer agent containing resin and making it form. 
[Claim 3] A laminate equipped with the nonelectrolytic plating layer according to claim 2 by 
which a transparent protective layer is formed in the front face of the above-mentioned 
nonelectrolytic plating layer. 

[Claim 4] On the surface of a base material, in (1) alkoxysilane and (2) colloidal-silica list, at 
least of a silane coupling agent and the titanium coupling agents on the other hand (3) They 
are either [ at least ] a silane coupling agent or the titanium coupling agents and (4) metal 
alkoxide (however, a titanium alkoxide is removed.) to a metallic-oxide colloid list. The 1st 
process which applies the etching primer agent containing resin, is dried and forms an etching 
primer layer, After applying to the above-mentioned etching primer layer the 2nd water 
solution containing the 1st water solution which contains silver complex ion in a list, and a 
reducing agent, A laminate equipped with the nonelectrolytic plating layer characterized by 
having the 2nd process which is dried and forms a silver plating layer (however, the above- 
mentioned base material constitutes a container, and when preparing the above-mentioned 
nonelectrolytic plating layer and the above-mentioned etching primer layer in the inner 
surface, it removes.) The manufacture approach. 

[Claim 5] The manufacture approach of the laminate equipped with the nonelectrolytic plating 
layer according to claim 4 which performs activation to the above-mentioned etching primer 
layer following the 1 st process of the above. 

[Claim 6] The above-mentioned activation is the manufacture approach of a laminate 
equipped with a nonelectrolytic plating layer [ equipped with the process which contacts the 
water solution containing at least one sort in a stannous chloride, the first tin of a sulfuric 
acid, the hoe stannous fluoride, and a titanous chloride in the above-mentioned etching primer 
layer ] according to claim 5. 
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D ETAILE D D ESC RIPTIO N 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the etching primer agent for joining a 
nonelectrolytic plating layer (only henceforth a plating layer) to a base material. Moreover, this 
invention relates to a laminate (however, the above-mentioned base material constitutes a 
container, and when preparing the above-mentioned nonelectrolytic plating layer and the 
above-mentioned etching primer layer in that inner surface, it removes.) equipped with the 
etching primer layer which consists of this etching primer agent, and a plating layer, and its 
manufacture approach. Furthermore, in detail, it excels in endurance and the plating layer 
which has beautiful metallic luster is related with the laminate formed in the front face. 
Moreover, it is related with the manufacture approach that such a laminate can be 
manufactured especially easily. The laminate of this invention can be broadly used in the 
various fields which need design nature. 
[0002] 

[Description of the Prior Art] Conventionally, the plastics plating technique is known as an 
approach of giving metallic luster to non-conductive ingredients, such as plastics. Plastics 
plating is the approach of electroplating, after electric-conductionHzing a plastics raw 
material front face with nonelectrolytic plating. Moreover, the method of raising the adhesion 
of a non-conductive ingredient and a plating layer is taken as a first stage story of 
pretreatment of a base material by the anchor effect by mechanical surface roughening of 
chemical surface roughening by a strong oxidizing quality chemical or strong-base nature 
chemicals, such as ** chromic acid, or ** blasting processing etc. 

[0003] Furthermore, in order to galvanize the front face of a base material selectively in 
recent years, or in order to avoid the activity of the chromic acid which is harmful matter, a 
coating including the catalyst for nonelectrolytic plating is applied to a base material, and 
various kinds of pretreatment approaches of raising adhesion are proposed. It is the approach 
(JP,9-135097,A) activated using a sulfuric acid as an accelerator after making a base material 
apply and dry the approach (JP,9-59778,A) of applying to a base material the coating which 
made the organic binder distribute the non-conductive fine-particles filler which made a front 
face support atom-like palladium as such a pretreatment approach, and the coating which 
contains as a filler the hydrate of the compound metallic oxide which consists of b palladium 
and titanium, and [0004]. c) After making a base material apply and dry the emulsion mold 
coating containing a stannous chloride, How (JP,7-49627,B) to contact a hydrochloric-acid 
acid-salt-ized palladium solution, d) After applying and drying the coating containing chitosan 
or a chitosan derivative, How (JP,6-33461 ,B) to contact the hydrochloric-acid acid-salt-ized 
first tin solution and a hydrochloric-acid acid-salt-ized palladium solution to a base material 
continuously, e) After making a base material apply and dry the acrylonitrile system coating 
containing the metal salt which discovers the catalysis of a nonelectrolytic plating reaction by 
reduction, the approach (JP,5-331 683,A) of carrying out reduction processing etc. is 
mentioned. 

[0005] However, when the coating containing the filler of a and b is used, it is not obtained 
but it is necessary to electroplate thickly for the application of accessories etc., and the 
smooth side which has metallic luster only with nonelectrolytic plating has many processes, 
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and is complicated. [ o^Rcesses ] Moreover, in the coatings cwlRining the stannous 
chloride of c, since a stannous chloride is mostly distributed by the paint film at homogeneity, 
the stannous chloride which is not required contains also inside a paint film only on a front 
face, and these do not act as a catalyst. Furthermore, since the stability of a stannous 
chloride is low, insoluble precipitate [Sn(OH) CI] is produced in a coating, or there is a 
problem of oxidizing to the second tin and deactivating- In order to avoid this, when a 
hydrochloric acid or a chloride is added as a stabilizer of a stannous chloride, there is a 
possibility that these components that remain inside a paint film may invade the metal of the 
plating layer itself or the circumference. 

[0006] Moreover, also in the coatings containing the chitosan of d etc., when it solubilizes by 
the inorganic acid similarly, there is a possibility that the acid which remains may corrode. 
Furthermore, by the approach of applying the acrylonitrile system coating of e, in order to 
dissolve polar high acrylonitrile system resin, the polar solvent excellent in solubility is 
needed, and when a substrate is plastics lacking in solvent resistance, such as a 
polycarbonate, this may be invaded by the solvent. Moreover, there is also a problem that 
many of metal salts contained inside the paint film like c do not act as a catalyst. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention solves the above-mentioned trouble 
and aims at offering the manufacture approach by which such a laminate is obtained easily to 
the etching primer agent for forming the etching primer layer which sticks and joins the 
laminate which formed the transparent protective layer in various base materials an etching 
primer layer, a nonelectrolytic plating layer, and if needed, and had the appearance of beautiful 
metallic luster in them, and a base material and a nonelectrolytic plating layer again. 
[0008] 

[Means for Solving the Problem] On the other hand, the etching primer agent for 
nonelectrolytic plating of the 1st invention is characterized by the thing of a silane coupling 
agent and the titanium coupling agents for which either [ at least ] a silane coupling agent or 
the titanium coupling agents (4) metal alkoxide (however, a titanium alkoxide is removed.), and 
resin are contained in (3) metallic-oxide colloid list at least at (1) alkoxysilane and (2) 
colloidal-silica list. 

[0009] The above "the etching primer agent for nonelectrolytic plating" (henceforth an 
etching primer agent) is for being applied on the surface of a base material, and making an 
etching primer layer form in order to join firmly enough the base material and nonelectrolytic 
plating layer which consist of non-conductive ingredients, such as glass and plastics. This 
etching primer layer sticks a plating layer firmly on the surface of a base material, and it is 
formed in order to make it hard to exfoliate. Moreover, it is desirable to form a still more 
transparent protective layer in the front face of a plating layer. This protective layer is formed 
for the purpose of protecting a plating layer from oxidation by friction with a plating layer and 
other articles, or the oxygen in air, the chemical corrosion by other chemicals, etc. 
[0010] As the above "alkoxysilane" of (1), a tetramethoxy silane, the polymer and a tetra- 
ethoxy silane, and the alkoxysilane of four or more organic functions, such as the polymer, are 
mentioned. Moreover, little ** rare ****** also has the alkoxysilane of three organic functions 
represented by methyl trimetoxysilane, and good alkoxysilane of two organic functions 
represented by dimethyldimethoxysilane in the range which does not check a surface silanol 
group consistency or a hydrophilic property of a condensation reaction phase of alkoxysilane 
etc. 

[0011] It is desirable to use resin equipped with the silanol group and hydrogen bond which 
alkoxysilane hydrolyzes and produces with alkoxysilane as resin contained in an etching primer 
agent, or the functional group which can carry out a chemical bond. As such resin, an alkyd 
resin, acrylic resin, melamine resin, urethane resin, polyester, a polyamide, an epoxy resin, 
phenol resin, cellulosic resin, etc. are mentioned to the thing and concrete target which have 
hydroxyl groups, such as an ester bond, ether ****, amide association, a urethane bond, urea 
association, and imide association, a carboxyl group, an amino group, a sulfhydryl group, etc., 
and acrylic resin, urethane resin, etc. are especially desirable. Although it is based also on the 
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>f an etching primer agent is made int< 




re 100 weight sections, as 



for these resin, it is desirable 10-99 weight section and to carry out 30-99 weight section 
content especially. 

[0012] The catalyst used for plating adsorbs so much by the etching primer layer, and the 
adhesion of an etching primer layer and a plating layer improves, so that there is much 
alkoxysilane contained in an etching primer agent. However, if there is too much alkoxysilane, 
in order that the infinite form silica phase generated by hydrolysis of alkoxysilane may carry 
out phase separation macroscopically, an etching primer layer becomes cloudy or there are 
problems, like a crack tends to enter after desiccation. Furthermore, since a coat lacks in 
flexibility, adhesion with a base material may fall. Therefore, when solid content of an etching 
primer agent is made into the 1 00 weight sections, as for the content of alkoxysilane, it is 
desirable 1 - 90 weight section and to consider as 10 - 70 weight section especially. 
[0013] Moreover, since the viscosity of an etching primer agent is adjusted to the moderate 
range by the method of application, the common solvent of alkoxysilane and resin can also be 
used as a diluent. However, it is better for this diluent not to have to react with alkoxysilane 
and to avoid the activity of higher alcohol, polyhydric alcohol, or ketones. Furthermore, to an 
etching primer agent, since hydrolysis of alkoxysilane is promoted, organic acids, such as an 
acetic acid, can also be added as a hydrolysis accelerator if needed. After mixing alkoxysilane 
and resin, this etching primer agent can make alkoxysilane able to hydrolyze, can carry out 
condensation selectively, and can also be prepared. In addition, it is thought that the 
alkoxysilane contained in an etching primer agent deposits eventually after stoving where 
micro phase separation is carried out as an infinite form silica phase into a coat. 
[0014] The solvent dispersibility colloidal silica obtained by hydrolyzing the water-dispersion 
colloidal silica by wet, the solvent dispersibility colloidal silica which permuted water with the 
organic solvent, and alkoxysilane in an organic solvent as the above "colloidal silica" of (2) is 
mentioned. If millimicron extent and dispersibility [ in / since it is very small / an etching 
primer agent ] avoid the particle size of colloidal silica more than ten, a transparent and 
smooth etching primer layer will be formed. 

[0015] Moreover, when using colloidal silica, it is desirable to use a thing equipped with the 
functional group which reacts with a silane coupling agent or a titanium coupling agent, or has 
compatibility at least as resin. The thing same as such resin as the case of (1) is mentioned, 
and acrylic resin, urethane resin, etc. are especially desirable. The content of the resin 
contained in an etching primer agent can be made comparable as the case of (1). In addition, 
in the case of water-dispersion colloidal silica, it is desirable to use it combining a resin 
emulsion. 

[0016] The catalyst used for plating adsorbs so much by the etching primer layer, and the 
adhesion of an etching primer layer and a plating layer improves, so that there is much 
colloidal silica contained in an etching primer agent. However, when there is too much colloidal 
silica, there are problems, like a crack tends to go into an etching primer layer after 
desiccation. Furthermore, since a coat lacks in flexibility, adhesion with a base material may 
fall. Therefore, when solid content of an etching primer agent is made into the 100 weight 
sections, as for the content of colloidal silica, it is desirable 1-90 weight section and to 
consider as 10-70 weight section especially. 

[0017] What is equipped with both the silanol group which colloidal silica has, the functional 
group of the hydrolysis nature which may be condensed, and the functional group which 
reacts with resin or has compatibility at least as the above "a silane coupling agent" used 
together with colloidal silica or the above "a titanium coupling agent" can be used. Gamma- 
glycidoxypropyltrimetoxysilane, gamma-aminopropyl triethoxysilane, etc. are mentioned as a 
silane coupling agent. As a titanium coupling agent, isopropylisostearoyl titanate, screw 
(dioctylpyrophosphate) ethylene titanate, etc. can be mentioned. When colloidal silica is made 
into the 100 weight sections, as for these coupling agents, it is desirable 1-20 weight section 
and to carry out a 2-10 weight section activity especially. In addition, when using it combining 
water-dispersion colloidal silica and a resin emulsion.water can adjust the viscosity of an 
etching primer agent in the range suitable for spreading. 
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[0018] The water— dispi 



n metallic-oxide colloid which throw; 




nderwater the solvent 



dispersibility metallic-oxide colloid and metallic-oxide colloid which are obtained by 
hydrolyzing a metal alkoxide in an organic solvent as the above "metallic-oxide colloid" of (3), 
and is obtained, the organic solvent dispersibility group oxide colloid obtained by carrying out 
the solvent permutation of this are mentioned. Specifically, titanium oxide, an aluminum oxide, 
antimony oxide, the tin oxide, a zirconium dioxide, etc. are mentioned. If millimicron extent and 
dispersibility [ in / since it is very small / an etching primer agent ] avoid the particle size of 
metallic-oxide colloid more than ten, a transparent and smooth etching primer layer will be 
formed. 

[0019] Moreover, when using metallic-oxide colloid, a thing equipped with the functional group 
which reacts with a silane coupling agent or a titanium coupling agent, or has compatibility at 
least as resin can be used. The thing same as such resin as the case of (1) is mentioned, and 
acrylic resin, urethane resin, etc. are especially desirable. The content of the resin contained 
in an etching primer agent can be made comparable as the case of (1). 
[0020] The catalyst used for plating adsorbs so much by the etching primer layer, and the 
adhesion of an etching primer layer and a plating layer improves, so that there is much 
metallic-oxide colloid contained in an etching primer agent. However, when there is too much 
metallic-oxide colloid, there are problems, like a crack tends to go into an etching primer layer 
after desiccation. Furthermore, since a coat lacks in flexibility, adhesion with a base material 
may fall. Therefore, when solid content of an etching primer agent is made into the 100 weight 
sections, as for the content of metallic-oxide colloid, it is desirable 1-90 weight section and 
to consider as 10-70 weight section especially. 

[0021] What is equipped with both M-OH radical which metallic-oxide colloid has, the 
functional group of the hydrolysis nature which may be condensed, and the functional group 
which reacts with resin or has compatibility at least as the silane coupling agent used 
together with metallic-oxide colloid or a titanium coupling agent can be used, and, specifically, 
the case of (2) and *# of this appearance can be mentioned. When metallic-oxide colloid is 
made into the 100 weight sections, as for these coupling agents, it is desirable 1-20 weight 
section and to carry out a 2-10 weight section activity especially. In addition, when using it 
combining water-dispersion metallic-oxide colloid and a resin emulsion,water can adjust the 
viscosity of an etching primer agent in the range suitable for spreading. 
[0022] As a metal alkoxide of (4), they are a general formula and M(OR) n (however, M is a 
zirconium, aluminum, etc. and is not titanium.). Moreover, when R is the alkyl group of carbon 
numbers 1-4 and n is two or more, R may be the same and may differ. What is expressed can 
be used. Specifically, zirconium butyrate, aluminum-Monod sec-BUTOKISHIJI isopropylate, 
etc. are mentioned. 

[0023] When using a metal alkoxide, it is desirable to use what has M-OH radical and 
hydrogen bond which this metal alkoxide hydrolyzes and produces as resin, or the functional 
group which can carry out a chemical bond. The thing same as such resin as the case of (1) is 
mentioned, and acrylic resin, urethane resin, etc. are especially desirable. The content of the 
resin contained in an etching primer agent can be made comparable as the case of (1). 
[0024] The catalyst used for plating adsorbs so much by the etching primer layer, and the 
adhesion of an etching primer layer and a plating layer improves, so that there are many metal 
alkoxides contained in an etching primer agent. However, if there are too many metal 
alkoxides, in order that the infinite form silica phase generated by hydrolysis of a metal 
alkoxide may carry out phase separation macroscopically, an etching primer layer becomes 
cloudy or there are problems, like a crack tends to enter after desiccation. Furthermore, since 
a coat lacks in flexibility, adhesion with a base material may fall. Therefore, when solid content 
of an etching primer agent is made into the 100 weight sections, as for the amount of owners 
of a metal alkoxide, it is desirable 1 - 90 weight section and to consider as 10-70 weight 
section especially. 

[0025] Furthermore, since the viscosity of an etching primer agent is adjusted to the 
moderate range by the method of application, the common solvent of a metal alkoxide and 
resin can also be used as a diluent. However, it is better for this diluent not to have to react 
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with a metal alkoxide a^Bfo avoid the activity of higher alcohol, iB^hydric alcohol, or 
ketones. Furthermore, to an etching primer agent, since hydrolysis of a metal alkoxide is 
promoted, organic acids, such as an acetic acid, can also be added as a hydrolysis accelerator 
if needed. Moreover, after mixing a metal alkoxide and resin, this etching primer agent can 
make a metal alkoxide able to hydrolyze, can carry out condensation selectively, and can also 
be prepared. In addition, it is thought that the metal alkoxide contained in an etching primer 
agent deposits eventually after stoving where micro phase separation is carried out as an 
infinite form metallic-oxide phase into a coat. Moreover, two or more metal alkoxides can be 
used together, and a compound metallic-oxide phase can also be deposited. 
[0026] A laminate equipped with the nonelectrolytic plating layer of the 2nd invention A 
laminate equipped with the etching primer layer for joining this base material and this 
nonelectrolytic plating layer to a base material and a nonelectrolytic plating layer, and a list 
(however, the above-mentioned base material constitutes a container, and when preparing the 
above-mentioned nonelectrolytic plating layer and the above-mentioned etching primer layer 
in the inner surface, it removes.) It sets. At least this etching primer layer of a silane coupling 
agent and the titanium coupling agents in (1) alkoxysilane and (2) colloidal-silica list on the 
other hand (3) They are either [ at least ] a silane coupling agent or the titanium coupling 
agents and (4) metal alkoxide (however, a titanium alkoxide is removed.) to a metallic-oxide 
colloid list. The etching primer agent containing resin is dried and it is characterized by making 
it form. In addition, this container holds the article of liquefied ** in the interior, and means 
the mold goods which can keep and save this. 

[0027] that to which the above "a base material" can apply an etching primer agent — it is — 
#***ing — plastics, timber, a metal, glass, other ceramics, etc. — since — you may be any 
although it becomes. Moreover, especially the thickness of this base material is not restricted. 
Furthermore, the above "a laminate" is useful as accessories, a light reflex object, etc. 
[0028] Moreover, the above "a nonelectrolytic plating layer" is the plating layer formed by the 
nonelectrolytic plating method. It can use without restricting especially the usual approaches, 
such as an approach using an oxidation reduction reaction, and an approach using a 
substitution reaction, as this nonelectrolytic plating method. The method of specifically 
galvanizing gold, silver, copper, nickel, palladium, etc. by the autocatalysis reduction reaction 
of the metal ion contained in nonelectrolytic plating liquid, the method of using silver mirror 
reaction, etc. can be mentioned. 

[0029] The above "an etching primer layer" can be made to form by applying the etching 
primer agent containing the specific compound of (1) - (4) of the 1st invention, etc. and the 
resin which water and an organic solvent can be made to dissolve or distribute by the proper 
approach on the surface of a base material, and drying the paint film formed. This (1) The 
compound of - (4) of the etching primer layer which consists of an etching primer agent 
containing the aforementioned resin etc. is tough, and it excels in adhesion with a base 
material and a nonelectrolytic plating layer, and an adhesive property. Since especially acrylic 
resin is excellent in adhesion, it is desirable. 

[0030] Moreover, it is desirable to prepare a transparent protective layer in the front face of a 
nonelectrolytic plating layer like the 3rd invention. This protective layer may be directly 
formed in the front face of a plating layer, and between the plating layer and the protective 
layer, when the adhesion of other above effectiveness, for example, the plating layer of the 
protective layer itself, is still scarcer, the thin layer which has an adhesive property may be 
formed in the both sides of a protective layer and a plating layer. This protective layer can be 
formed by the solution made to dissolve resin in the liquefied resin, the water, or the organic 
solvent which does not contain a solvent, or the dispersion liquid which distributed resin. 
Moreover, as for these resin, it is desirable to choose with the property of the ingredient 
which constitutes a base material etc., and it is desirable that the contraction at the time of 
making a plating layer apply and dry a solution or dispersion liquid, and considering as a 
protective layer is small resin. As such resin, a liquefied epoxy resin, an unsaturated polyester 
resin, a fluororesin, acrylic resin, melamine resin, silicone resin, etc. can be used. Moreover, 
urethane resin, polyester, a polyvinylidene chloride, etc. can also be used, and these can also 
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be used as aquosity emBSon resin. 

[0031] The manufacture approach of a laminate (however, the above-mentioned base material 
constitutes a container, and when preparing the above-mentioned nonelectrolytic plating layer 
and the above-mentioned etching primer layer in the inner surface, it removes.) equipped with 
the nonelectrolytic plating layer of the 4th invention On the surface of a base material, in (1) 
alkoxysilane and (2) colloidal-silica list, at least of a silane coupling agent and the titanium 
coupling agents on the other hand (3) They are either [ at least ] a silane coupling agent or 
the titanium coupling agents and (4) metal alkoxide (however, a titanium alkoxide is removed.) 
to a metallic-oxide colloid list. The 1st process which applies the etching primer agent 
containing resin, is dried and forms an etching primer layer, After applying to the above- 
mentioned etching primer layer the 2nd water solution containing the 1st water solution which 
contains silver complex ion in a list, and a reducing agent, it is characterized by having the 
2nd process which is dried and forms a silver plating layer. 

[0032] an etching primer layer — an etching primer agent — blasting and after applying and 
considering as a paint film, this paint film can be easily formed in a container internal surface 
a duration and by drying at proper temperature by the presentation of an etching primer agent 
etc. with an air spray machine etc. Especially although especially the thickness of an etching 
primer layer is not limited, it can usually be set to about 10 micrometers 5-20 micrometers. 
[0033] As the above "the 1st water solution containing silver complex ion", it is desirable to 
use an ammonia nature silver-nitrate water solution. Dissolving a silver nitrate in pure water 
or distilled water, and stirring this water solution, black precipitation disappears, it can be 
dropped and this ammonia nature silver-nitrate water solution can prepare aqueous ammonia 
until a water solution becomes transparence. Moreover, a sodium hydroxide may be blended 
with this ammonia nature silver-nitrate water solution. A reduction reaction can be promoted 
by this and the class of reducing agent and combination with concentration can adjust 
reaction time. Furthermore, a surfactant can also be blended with this water solution. By 
blending this surfactant, wettability with an etching primer layer can be raised and the 
adhesion of a silver plating layer and an etching primer layer and an adhesive property can be 
raised. However, as for a surfactant, it is desirable to add a proper amount in order to reduce 
the rate of the reduction reaction of silver complex ion. 

[0034] It can be used without being limited especially if it is the water solution which contains 
the water-soluble reducing agent which can return silver complex ion as the above "the 2nd 
water solution containing a reducing agent." Usually, the water solution containing a D(+)- 
glucose, formaldehyde, a Rochell salt, the nitric-acid inversion object of cane sugar, glyoxal, 
hydrazine sulfate, etc. can be used. 

[0035] When this 1st water solution and 2nd water solution are applied or applied to an 
etching primer layer, more, it is desirable that homogeneity is distributed and mixed, and if it 
can apply such, especially the approach of spreading will not be restricted. For example, the 
1st water solution and the 2nd water solution can be mixed beforehand, and it can apply by 
carrying out the sialorrhea of this mixed liquor on the surface of a base material etc. 
Moreover, the 1 st water solution and the 2nd water solution can be mixed beforehand, and it 
can apply by spraying this mixed liquor on an etching primer layer using a spray machine etc., 
or spraying using the spray machine which has the structure which mixes 2 liquid and carries 
out the regurgitation promptly within the head of a spray machine, furthermore, the each 
regurgitation of the 1st water solution and the 2nd water solution is carried out from two 
spray nozzles — making — the inside of air — or on an etching primer layer, both water 
solutions can be mixed and it can also apply. 

[0036] There are what has comparatively strong reducing power, and what has comparatively 
weak reducing power, and a good silver plating layer can be made to form by mixed and using 
these by the necessary quantitative ratio suitably as a reducing agent contained in the 2nd 
water solution. Moreover, when applying especially with a spray machine, it is desirable to use 
formalin with reducing power strong mainly comparatively, glyoxal, hydrazine sulfate, or such 
mixture as a reducing agent contained in the 2nd water solution. On the other hand, when 
applying by the sialorrhea etc., things which have comparatively weak reducing power, such as 
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a glucose and a Roche^_Pflt, can be used. 
[0037] Furthermore, after applying, it is necessary to adjust the class and quantitative ratio of 
a reducing agent in consideration of the temperature to deposit, humidity, the speed of a 
deposit, etc., when applying, after mixing the 1 st water solution and the 2nd water solution 
beforehand so that a deposit of silver may start, and so that the deposit may be less than a 
long time. For example, in the temperature of 25 degrees C, and 50% of relative humidity, the 
1 st water solution and the 2nd water solution are mixed beforehand, and when carrying out 
the sialorrhea of this mixed liquor on the surface of a base material and applying it, a deposit 
of silver can be terminated in 10-30 minutes by using the 2nd water solution which contains 
a D(+)-glucose about 2.5% of the weight as a reducing agent. 

[0038] When applying especially with a spray machine among the above-mentioned methods 
of application, it is desirable to perform activation to the etching primer layer before applying 
these water solutions like the 5th invention. It is thought that the compound of (1) - (4) 
contained in an etching primer agent etc. carries out adsorption maintenance of the catalyst 
for causing reduction reactions, such as silver complex ion. As this catalyst, there are noble 
metals, such as palladium usually used with nonelectrolytic plating, the 1st tin ion and the 1st 
titanium ion in the water solution indicated to the 6th invention, and a silver metal with which 
a reducing agent comes to return silver complex ion in the reduction reaction which occurs 
easily like silver mirror reaction. 

[0039] This activation can be performed by various kinds of following approaches including the 
approach of contacting the water solution containing the specific compound of the 6th 
invention etc. 

a) Contact a water solution including at least one kind in the stannous chloride made into 
hydrochloric-acid acidity, the first tin of a sulfuric acid, the hoe stannous fluoride, and a 
titanous chloride in an etching primer layer. 

b) Contact the activation liquid containing a sulfuric acid after contacting the water solution 
containing palladium ion and tin (II) ion in an etching primer layer (catalyser— accelerator 
process). 

c) Contact simultaneously the stannous chloride water solution of hydrochloric-acid acidity, 
and the chloride water solution of noble metals, such as a palladium chloride of hydrochloric- 
acid acidity, in an etching primer layer (sensitizer-activator process). 

d) Contact simultaneously a sulfates water solution, such as a palladium chloride, and the 
reduction liquid containing sodium hypophosphite etc. in an etching primer layer (activator- 
accelerator). In addition, especially a limit may not be carried out, but processing liquid is 
poured into a container, and may be discharged, a spray nozzle may be inserted from opening 
of a container, and the approach of contact in activation liquid and an etching primer layer 
may also spray processing liquid on an etching primer layer. When performing silver mirror 
reaction finally, it is most economical like the 6th invention to perform a law. 

[0040] Furthermore, it is desirable to use the drainage system emulsion which contains 
various kinds of resin as mentioned above for the front face of the silver plating layer formed 
as mentioned above, and to form a transparent protective layer in it. After washing a 
nonelectrolytic plating layer, it is not necessary to make it dry, and when forming this 
protective layer especially by the drainage system emulsion, since it is good only by fully 
cutting water, a production process can be simplified. 
[0041] 

[Function] Beautiful metallic luster can be given to the base material front face which 
consists of various ingredients in this invention, without electroplating, since the etching 
primer layer which carried out mixed stirring of the additives, such as a coupling agent, 
including various kinds selectively was formed in plastic paint. Since the nonelectrolytic 
plating layer was prepared in this etching primer layer and the transparent protective layer 
was prepared if needed further suitably, the laminate which has beautiful metallic luster can 
be obtained easily. 
[0042] 

[Embodiment of the Invention] (1) When alkoxysilane is used as an etching primer agent it is 
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an example 1 (preparal^^rof an etching primer agent). 

The tetra-ethoxy silane (Shin-etsu chemistry incorporated company make, trade name 
"KBE04") 6 section and the toluene 30 section were blended with the acrylic-resin-coating 
(Dai Nippon Toryo Co., Ltd. make, lot number "249", 25% of solid content) 30 section, and the 
etching primer agent was prepared. 
[0043] Example 2 (manufacture of a laminate) 

** After applying to the front face of an ABS-plastics sheet [60x1 30x1 (thickness) mm] the 
etching primer agent prepared in the formation example 1 of an etching primer layer with the 
air spray machine and forming a paint film with a thickness of about 10 microns, with the hot 
blast circulation type dryer by which temperature control was carried out to 60 degrees C, it 
was made to dry for 1 hour and the etching primer layer was formed. 

** 10g of activation stannous chlorides and 10ml of 36% hydrochloric acids were added to 
pure water, and 11. SENSHITAIZA (sensitization agent) was prepared. After immersing the 
ABS-plastics sheet which formed the etching primer layer in this SENSHITAIZA (water 
solution) for 20 seconds and activating the front face of an etching primer layer, pure water 
washed 3 times. 

[0044] ** If dropping is continued further, aqueous ammonia being slowly dropped at the 
silver-nitrate water solution made to dissolve 25g of silver nitrates in preparation of plating 
liquid and 1 1, of formation pure water of a plating layer, and stirring the black precipitate to 
generate, black precipitate disappears gradually. Black precipitate disappeared thoroughly, and 
when the water solution became transparence, a stop and **** were prepared for dropping. 
The consumed aqueous ammonia was 23ml. On the other hand, 25g of D(+)-glucoses was 
dissolved in 11. of pure water, and reduction liquid was prepared. The container with a capacity 
of 11. was filled with these and reduction liquid by the volume ratio 1:1, and the ABS- 

plastics sheet which carried out activation was immersed promptly. Although the temperature 
of anG | reduction liquid was 25 degrees C, it began to color brown in about 10 seconds, 
and bright silver metallic luster was discovered gradually. After it discharged and 
reduction liquid after leaving it for 20 minutes then and completing a deposit of silver, and tap 
water fully washed, it was made to dry like ** and the silver plating layer was formed. 
[0045] ** Spray spreading of the formation 2 liquid type acrylic urethane coating (the Origin 
Electric Co., Ltd. make, trade name "the ORIJI plate Z") of a protective layer was carried out 
on the front face of a silver plating layer, it dried at 60 degrees C after that for 1 hour, the 
protective layer was formed, and the laminate equipped with a silver plating layer was 
obtained. 

[0046] Example 3 (manufacture of a laminate) 

** The etching primer agent prepared in formation and the activation example 1 of an etching 
primer layer was used, the etching primer layer was formed like the example 2, and activation 
was performed like the example 2. 

*# W as prepared like preparation of plating liquid and the formation example 2 of a 
plating layer. On the other hand, pure water was made to dissolve 50ml of 40-% of the weight 
water solutions of a glyoxal, and D(+)-glucose 20g in 11. of pure water, and 11. reduction liquid 
was prepared. When these **** and reduction liquid were sprayed on the front face of an 
etching primer layer for 5 seconds by 1ml [/second ] discharge quantity with two spray 
machines, respectively, it began to color brown promptly and bright silver metallic luster was 
discovered gradually. Then, fully washed, it was made to dry like ** of an example 2 by about 
40-degree C hot pure water, and the silver plating layer was formed. 
[0047] ** The formation ultraviolet curing mold acrylic coating (the Kazunobu chemistry 
incorporated company make, trade name "F-355") of a protective layer was applied to the 
front face of a silver plating layer, after that, ultraviolet rays are irradiated, were stiffened, the 
protective layer was formed, and the laminate equipped with a silver plating layer was 
obtained. 

[0048] Example 4 (manufacture of a laminate) 

** The etching primer layer was formed like formation and the activation example 3 of an 
etching primer layer. Then, after immersing the ABS-plastics sheet which formed the etching 
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primer layer in SENSI 



iZA prepared like the example 2 for 1 




rute and activating the 



front face of an etching primer layer, tap water washed 3 times. Subsequently, after having 
added 0.1 g of palladium chlorides, and 1ml of 36% hydrochloric acids to pure water, having 
prepared the 1 1, activator (activator), immersing the ABS-plastics sheet after being immersed 
in this activator (water solution) at synthesizer TAIZA for 1 minute and activating the front 
face of an etching primer layer further, tap water washed 3 times. 

[0049] #* The initial make-up of electrolytic bath of the formation radio solution copper- 
plating liquid (SHIPUREI Far East company make, trade name "the Omni shielding 1598") of 
preparation of plating liquid and a plating layer was carried out by the standard formula 
(copper ion; 2.0g /, sodium-hydroxide;6.5g/l. I., formaldehyde;2.5g/l., EDTA;20g/l.), and it was 
warmed at 47 degrees C. Then, it fixed so that it might not come floating by the hydrogen 
which is immersed and generates the ABS-plastics sheet which carried out activation to this 
plating bath. After 20 minutes, the plating layer which has brown metallic luster was formed. 
Subsequently, plating liquid was discharged, and it washed by about 40-degree C hot pure 
water, and sprayed and drained off water from air, and the laminate equipped with a copper- 
plating layer was obtained. 

[0050] Example 5 (preparation of an etching primer agent) 

The tetra-ethoxy silane (Shin-etsu chemistry incorporated company make, trade name 
"KBE04") 5 section was blended with the alcoholic fusibility elastomer mold polyurethane 
resin (Mitsubishi Chemical, Inc. make, trade name "PC-200") 20 section, the ethanol 60 
section and the p-toluenesulfonic-acid 1 section were blended with the list, and the etching 
primer agent was prepared. 
[0051] Example 6 (manufacture of a laminate) 

The etching primer agent prepared in the example 5 was used, the etching primer layer was 
formed like the example 2, and activation was performed like the example 2. Then, was 
prepared like the example 2, on the other hand, reduction liquid was prepared like the example 
3, and the silver plating layer was formed like the example 3 using these **** and reduction 
liquid. Moreover, the protective layer was formed in the front face of a silver plating layer like 
the example 3, and the laminate equipped with a silver plating layer was obtained. 
[0052] examples 2, 3, 4, and 6 — neither was seen but the exfoliation by the cross-cut tape 
friction test excelled [ neither ] in the adhesion of an ABS-plastics sheet and an etching 
primer layer. Moreover, the front face of a plating layer was smooth and it had sufficient gloss, 
and especially the silver plating layer formed of the deposit of silver was equipped with bright 
metallic luster, and the laminate which is excellent in design nature was obtained. 
[0053] (2) When colloidal silica and a coupling agent are used as an etching primer agent, it is 
an example 7 (preparation of an etching primer agent). 

The colloidal silica (Nissan chemistry incorporated company make, trade name "ORGANO 
silica sol XBA-ST", Si02 content; 30 % of the weight) 10 section and the gamma-glycide 
KISHIDO propyltrimethoxysilane (Shin-etsu chemistry incorporated company make, trade 
name "KBM403") 3 section were blended with the acrylic-resin-coating (Dai Nippon Toryo 
Co., Ltd. make, lot number "249", 25% of solid content) 30 section, the toluene 30 section was 
blended with the list, and the etching primer agent was prepared. 
[0054] Example 8 (manufacture of a laminate) 

The etching primer agent prepared in the example 7 was used, the etching primer layer was 
formed like the example 2, and activation was performed like the example 2. Then, plating 
liquid and reduction liquid were prepared like the example 2, and the plating layer was formed 
similarly. Subsequently, the protective layer was formed like the example 2 and the laminate 
equipped with a silver plating layer was obtained. 
[0055] Example 9 (manufacture of a laminate) 

The etching primer agent prepared in the example 7 was used, the etching primer layer was 
formed like the example 2, and activation was performed like the example 2. Then, was 
prepared like the example 2, on the other hand, reduction liquid was prepared like the example 
3, and the silver plating layer was formed like the example 3 using these **** and reduction 
liquid. Moreover, the protective layer was formed in the front face of a silver plating layer like 
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the example 3, and th<^Jr!inate equipped with a silver plating l^^was obtained. 
[0056] Example 10 (manufacture of a laminate) 

The etching primer agent prepared in the example 7 was used, the etching primer layer was 
formed like the example 2, and activation was performed like the example 4. Then, the initial 
make-up of electrolytic bath of the same non-electrolytic copper plating bath as an example 
4 was carried out, the copper-plating layer was formed similarly, and the laminate equipped 
with a copper-plating layer was obtained. 
[0057] Example 1 1 (preparation of an etching primer agent) 

The colloidal silica (Nissan chemistry incorporated company make, trade name "ORGANO 
silica sol IPA-ST", Si02 content; 30 % of the weight) 10 section and the gamma-glycide 
KISHIDO propyltrimethoxysilane (Shin-etsu chemistry incorporated company make, trade 
name "KBM403") 3 section were blended with the acrylic-resin-coating (Dai Nippon Toryo 
Co., Ltd. make, lot number "249", 25% of solid content) 30 section, the toluene 15 section and 
the isopropyl alcohol 15 section were blended with the list, and the etching primer agent was 
prepared. 

[0058] Example 1 2 (manufacture of a laminate) 

** The etching primer agent prepared in formation and the activation example 11 of an 
etching primer layer was used, and the etching primer layer was formed like the example 2. 
Then, 30ml (SHIPUREI Far East company make, trade name "KYATAPOJITTO 44") of 
palladium-tin colloidal catalysts and 270g (SHIPUREI Far East company make, trade name 
"KYATAPUREPPU 44") of colloid stabilizing agents were added to pure water, and the 11. 
catalyst was prepared. Subsequently, after being immersed in this catalyst for 1 minute and 
making it activate the ABS-plastics sheet in which the etching primer layer was formed, tap 
water washed 3 times. Then, in addition to 25ml of sulfuric acids, and pure water, the 11. 
accelerator (accelerator) was prepared 98% with 50ml (SHIPUREI Far East company make, 
trade name "an accelerator 242") of accelerators of a plating reaction. Subsequently, after 
immersing the ABS-plastics sheet after being immersed in this accelerator (water solution) at 
a catalyst for 1 minute and activating an etching primer layer further, tap water washed 3 
times and activation was performed. 

[0059] ** The initial make-up of electrolytic bath of the formation radio solution nickel-plating 
liquid (SHIPUREI Far East company make, trade name "the Omni shielding 1580") of 
preparation of plating liquid and a plating layer was carried out by the standard formula (nickel 
ion; 3.6g /, sodium hypophosphite;25g/l. I., pH;9.0), and it was warmed at 37 degrees C. Then, 
it fixed so that it might not come floating by the hydrogen which is immersed and generates 
the ABS-plastics sheet which carried out activation to this plating bath. After 20 minutes, the 
plating layer which has the metallic luster of a silvery snow color was formed. Subsequently, 
plating liquid was discharged and it washed by about 40-degree C hot pure water, and it 
sprayed and drained off water from air, the nickel-plating layer was formed, and the laminate 
equipped with a nickel-plating layer was obtained. 
[0060] Example 1 3 (preparation of an etching primer agent) 

The colloidal silica (Nissan chemistry incorporated company make, trade name "ORGANO 
silica sol IPA-ST", Si02 content; 30 % of the weight) 10 section and the gamma-glycide 
KISHIDO propyltrimethoxysilane (Shin-etsu chemistry incorporated company make, trade 
name "KBM403") 3 section were blended with the alcoholic fusibility elastomer mold 
polyurethane resin (Mitsubishi Chemical, Inc. make, trade name "PC-200") 20 section, the 
ethanol 60 section and the p-toluenesulfonic-acid 1 section were blended with the list, and 
the etching primer agent was prepared. 

[0061] The etching primer agent of example 14 example 13 was used, the etching primer layer 
was formed like the example 2, and activation was performed like the example 2. Then, **** 
was prepared like the example 2, on the other hand, reduction liquid was prepared like the 
example 3, and the silver plating layer was formed like the example 3 using these **** and 
reduction liquid. Moreover, the protective layer was formed in the front face of a silver plating 
layer like the example 3, and the laminate equipped with a silver plating layer was obtained. 
[0062] examples 8, 9, 10, 12, and 14 — neither was seen but the exfoliation by the cross-cut 
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tape friction test exce^!^[ neither ] in the adhesion of an ABS^^fstics sheet and an etching 
primer layer. Moreover, the front face of a plating layer was smooth and it had sufficient gloss, 
and especially the silver plating layer formed of the deposit of silver was equipped with bright 
metallic luster, and the laminate which is excellent in design nature was obtained. 
[0063] (3) When metallic-oxide colloid and a coupling agent are used as an etching primer 
agent, it is an example 1 5 (preparation of an etching primer agent). 

The aluminum-oxide colloid (Nissan chemistry incorporated company make, 20aluminum3 
content; 30 % of the weight) 10 section and the gamma-aminopropyl triethoxysilane (Shin- 
etsu chemistry incorporated company make, trade name "KBE903") 1 section were blended 
with the acrylic resin emulsion (Japan carbide incorporated company make, trade name 
"NIKAZORU RX-969B", 39% of solid content) 30 section, the pure-water 30 section was 
blended with the list, and the etching primer agent was prepared. 
[0064] Example 16 (manufacture of a laminate) 

The etching primer agent prepared in the example 15 was used, the etching primer layer was 
formed like the example 2, and activation was performed like the example 2. Then, and 
reduction liquid were prepared like the example 2, and the silver plating layer was formed like 
the example 2. Moreover, the protective layer was formed in the front face of a silver plating 
layer like the example 2, and the laminate equipped with a silver plating layer was obtained. 
[0065] Example 17 example 15 (preparation of an etching primer agent) 
The ORGANO titanium oxide colloid (Nissan chemistry incorporated company make, Ti02 
content; 30 % of the weight) 1 0 section and the gamma-glycide KISHIDO 
propyltrimethoxysilane (Shin-etsu chemistry incorporated company make, trade name 
"KBM403") 3 section were blended with the acrylic-resin-coating (Dai Nippon Toryo Co., Ltd. 
make, lot number "249", 25% of solid content) 30 section, the toluene 30 section was blended 
with the list, and the etching primer agent was prepared. 

[0066] The etching primer agent prepared in the example 1 8 example 1 7 was used, the etching 
primer layer was formed like the example 2, and activation was performed like the example 2. 
Then, was prepared like the example 2, on the other hand, reduction liquid was prepared 

like the example 3, and the silver plating layer was formed like the example 3 using these 
and reduction liquid. Moreover, the protective layer was formed in the front face of a silver 
plating layer like the example 3, and the laminate equipped with a silver plating layer was 
obtained. 

[0067] The etching primer layer was formed like the formation example 18 of an example 19** 
etching primer layer, and activation was performed like the example 4. Then, also in the 
example 4, the initial make-up of electrolytic bath of the same non-electrolytic copper plating 
bath was carried out, the copper-plating layer was formed similarly, and the laminate equipped 
with a copper-plating layer was obtained. 
[0068] Example 20 (preparation of an etching primer agent) 

The ORGANO tin-oxide colloid (Nissan chemistry incorporated company make, Sn02 content; 
30 % of the weight) 10 section and the gamma-glycide KISHIDO propyltrimethoxysilane (Shin- 
etsu chemistry incorporated company make, trade name "KBM403") 3 section were blended 
with the acrylic-resin-coating (Dai Nippon Toryo Co., Ltd. make, lot number "249", 25% of 
solid content) 30 section, the toluene 15 section and the isopropyl alcohol 15 section were 
blended with the list, and the etching primer agent was prepared. 
[0069] Example 21 (manufacture of a laminate) 

The etching primer agent prepared in the example 20 was used, and the etching primer layer 
was formed like the example 2. Then, activation was performed like the example 12, 
subsequently the nickel-plating layer was formed like the example 12, and the laminate 
equipped with a nickel-plating layer was obtained. 
[0070] Example 22 (preparation of an etching primer agent) 

The ORGANO titanium oxide colloid (Nissan chemistry incorporated company make, Ti02 
content; 30 % of the weight) 10 section and the gamma-glycide KISHIDO 
propyltrimethoxysilane (Shin-etsu chemistry incorporated company make, trade name 
"KBM403") 3 section were blended with the alcoholic fusibility elastomer mold polyurethane 
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;nl^^ Inc. make, trade name "PC-200") 2^^t 



resin (Mitsubishi Chenl^^ Inc. make, trade name PC-200 ) 2(^Rtion, the ethanol 60 
section and the p-toluenesulfonic-acid 1 section were blended with the list, and the etching 
primer agent was prepared. 

[0071] The etching primer agent of example 23 example 22 was used, the etching primer layer 
was formed like the example 2, and activation was performed like the example 2. Then, 
was prepared like the example 2, on the other hand, reduction liquid was prepared like the 
example 3, and the silver plating layer was formed like the example 3 using these and 
reduction liquid. Moreover, the protective layer was formed in the front face of a silver plating 
layer like the example 3, and the laminate equipped with a silver plating layer was obtained. 
[0072] (4) When a metal alkoxide is used as an etching primer agent, it is an example 24 
(preparation of an etching primer agent). 

The zirconium butyrate (Nippon Soda Co., Ltd. make) 6 section and the toluene 30 section 
were blended with the acrylic-resin-coating (Dai Nippon Toryo Co., Ltd. make, lot number 
"249", 25% of solid content) 30 section, and the etching primer agent was prepared. 
[0073] Example 25 (manufacture of a laminate) 

The etching primer agent prepared in the example 24 was used, the etching primer layer was 
formed like the example 2, and activation was performed like the example 2. Then, **** and 
reduction liquid were prepared like the example 2, and the silver plating layer was formed like 
the example 2 using these **** and reduction liquid. Moreover, the protective layer was 
formed in the front face of a silver plating layer like the example 2, and the laminate equipped 
with a silver plating layer was obtained. 

[0074] examples 16, 18, 19, 21, 23, and 25 — neither was seen but the exfoliation by the 
cross-cut tape friction test excelled [ neither ] in the adhesion of an ABS-plastics sheet and 
an etching primer layer. Moreover, the front face of a plating layer was smooth and it had 
sufficient gloss, and especially the silver plating layer formed of the deposit of silver was 
equipped with bright metallic luster, and the laminate which is excellent in design nature was 
obtained. 

[0075] In addition, in this invention, it is not restricted to what is shown in the above- 
mentioned concrete example, but can consider as the example variously changed within the 
limits of this invention according to the object and the application. That is, activation is more 
effective not only when making a silver plating layer form, but when performing copper and 
nickel plating, and it is desirable especially to perform activation by copper and nickel plating. 
Furthermore, a plating layer is not restricted to what consists of silver, copper, nickel, etc., 
but can also make the plating layer which consists of other metals form. Moreover, after giving 
a nonelectrolytic plating layer like an example, an electrolysis plating layer can also be made 
to form in the laminate used as conductivity further. 

[0076] Moreover, as a copper ion in non-electrolytic copper plating liquid, the thing originating 
in a copper sulfate, a copper chloride, etc. can be used. Furthermore, a Rochell salt, EDTA, 
etc. can be used as a complexing agent, and formaldehyde etc. can also be used as a reducing 
agent. In addition, alkaline hydroxides, such as a sodium hydroxide, a carbonate, phosphate, 
etc. can be used as pH regulator and a buffer, and a stabilizer, an accelerator, a surfactant, 
etc. can be used simultaneously. Moreover, it is desirable to perform this reaction in strong- 
base nature. 

[0077] Furthermore, when forming a non-electrolyzed nickel-plating layer, the thing originating 
in a nickel sulfate, a nickel chloride, etc. can be used for the nickel ion in non-electrolyzed 
nickel-plating liquid, and sodium hypophosphite, dimethylamino borane, etc. can be used for it 
as a reducing agent. Ammonia, a citric acid, etc. can be used as a complexing agent. 
[0078] In addition, a stabilizer, an accelerator, a surfactant, etc. can also be simultaneously 
blended with nonelectrolytic plating liquid. Moreover, when the thermal resistance of plastics 
is low, and when plastics differs in coefficient of thermal expansion greatly from the metal 
galvanized and it produces exfoliation of a plating layer, it is desirable to use the plating liquid 
of the low-temperature type with which a reaction advances with alkalinity. 
[0079] 

[Effect of the Invention] According to the etching primer agent for nonelectrolytic plating of 
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the 1st invention, nonK^Rrolytic plating layers, such as a silvei^Wting layer, can be joined to 
the front face of base materials, such as plastics, firmly enough. Moreover, according to the 
2nd invention, it is stuck on the surface of a base material through the etching primer layer 
which a plating layer turns into from this etching primer agent, and it is joined and the 
laminate which is excellent in design nature can be obtained. Furthermore, according to the 4- 
6th invention, the laminate which is excellent in a feeling of beauty equipped with a silver 
plating layer can be easily manufactured by the simple approach. 



[Translation done.] 
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TV ; E-T*{±2 3 $ y U y h^T'&o*:,, — 
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msm2 tmmizLxmwL^mmvtz. — «*i y 
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'J y WUfc D ( + ) 2 0 g SrSsEyMcigft?? 

■£T 1 'J y Wl/<3»G»*BI»Ufc. -^^^tSjc 

m t £ 2 *<vftnxy\/-mz x-ox zti^ti 1 5 y y 

•y h^/^ttffiiT'. 7"9-f V«cO^®tC5#ra^# 

[0047] ®wmmcrmwL 
mhwmmrrvjuwm tfamnsma&WKi. ma 

=S r F -3 5 5 j ) Sr^>-5#«<73*HtcM^JL. 

[0048] IS6ftM4 ( »«f n cOSJS ) 

^JfeCT 2 i: TOc t X MM Ltz-b >is 9 -i if izy =? -i v 
**#iaLfcABSttlB5'-h&l4HH«»U 77^ 

v*^Bs*attfl:s-^a. *a*T'3 0st^L^o 

<XV ^f. i/'WO. 1 s i: 3 6 %*gg? H'J'J 

•y h;Pi: tr^*{cSni.T 1 y -y (V5 

mzW& L^ctjA B S©BM>— h $r 1 fl-HfclS 
[0049] § # mcv&$L 

«fo=s r^A^^-zwH 1 5 98 j ) zwiwrnu m** 

> ; 2 . 0 s/'J -y *S!^ h 'J >7A ; 6 . 5 g 
/•J y ^/UAT^rb H ; 2 . 5 g/'J -y h/K 
EDTA ; 2 0 g/y y WU) T'ja?§L, 4 7rt»ta 
L?t. %<r)V±. zcr>tb~>£m<,z. mtiEimmLtzABS 

Sri^ J; o fcfflje L fc . 2 0 *»t={4*«fe^ 
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ft3*5Mrti*L ffip D n« r PC -200j ) 2 0S5£. 
r K B E 0 4 j ) 595. S-)V6 0&Bttfp 

[005 1] H*£ffl6 («J|A(0«Gfi) 

£wru ^sfe^i 3 1 mmiz LxmTtmzmm 
<,z^xmh~>zm*&&LLtz. tfa. mmM3tmmiz 

[0 0 52] HJS0II2. 3. 406^ftlt?D^ 

is-bty^j-vrnt cowsmzmix \ . #> 

•rUHcJ: 0tt*3;fufc*K>o ft«*9!«v*li%K£fll 
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mmm7 (y?j-?m<omm) 

T? vti-mmmm (±B^mmmt^^M. a& r 24 

9 j „ mm-25%) 3 0g?(C. an-f/z^'J* (B 

-ST j , Si 0 2 -&W* ; 3 0*fi%) 1 O^Ri/r 

5*fl5£#tt*L ItitiA r K BM403j ) 395. MlXtC 

[0054] Xfift0!8 (KVA^IGft) 

SCLTr7^f7l5ML. »SM2fc|Sl^LTvS 
ttftWI£fT->rt:. ^-COS. 5SfcW2fcH«fc:l/t*>o 

fc. *wc, H»«2fc|Bl*fc:LT«iM*»Ji!tl^ « 
ft o & Ji 4 flUAi^ . 
[0055] UfJ£0»9 (flWAOHS) 

mizLxyyjvm&m&L. mmm2kmmizLxm 

ttWJffoft. *<osl 30fcfll2fcH* , cL-t«S[ 
«r»SU -7j\ SIJtM3fc|iI«tcLTJl7ag^iiK 

u zti^<mmtm7tmk*miLxmfom3tmm 
tzLx mzj&f&LK:. tfz. mmm3tmmiz 

[0056] mm 1 0 mm&nmm) 
mtm7x-mmLte7-?4-?mt:mmL. mmm2tm 



u mmzLxmtbizmzm&t. m 

[0057] ms&mi 1 (y-^j^mcoMm 
TtvAmwam <*B*i»w*3fc#tfcs. f 24 

9j . IM2 5%) 3 095k:. no^^M (H 

-STj . Si0 2 tt$; 3 011%) lOgP&tfr 
-^y^F^KrohVUhy* h^v-i^^ (ftiSfc 
-^fl^ttS. tSfi^ r K BM4 0 3 J ) 395. &X/IZ 
WUx>-i 595&IM Vroe;l/7/^-;H 5g5£IS 

[0058] -gfeffl 1 2 (ft Sfi^Igig ) 

mm\ 1 1 thh U77-f -?m * mm l . ggrai 2 1 

-xXncM VMM - 7 

ffia^s rdf^^*fi;.y h44 j ) 3 0 s y y 7 h/u^ 

«raf Jf ^7'i /7 r44j ) 2 7 0 g t £Wkl,Ztoz.X 
1 U -y h/l^***i;;*h£WRL;fc. 
t^'JXh £TtK VJ1*«BS tfe A B Sgjlg^- h £ 
lftf§8mi.X'<&&tZtt&. *S*T'3Egfe?fL 

-Xh*t»L ffifp^ r7-^^5i^_^24 2 j ) 5 OS 
U 'J ••/ b)Vt 9 5 5 'J U >y h/Ut ^TRtCjDi. 

T 1 !i 7 hMJT?*?^ (ffii«"J) SWRLfc. 

izmm Lfz'ikco A B S 8fflM~>- b *■ 1 7>S?I« L . 7*7 

[0059] ®ft-5*«<oi«Harw>-9*jio»« 

ffi n a n« r^-y-ZH' 1 5 8 0 j ) ^Sm^TJ 
(-.yT-^-f^rv ; 3. 6g/'J y b/K iXSO^^ 
b y *7A ; 2 5 g/y y b;U. p H ; 9 . 0 ) XffiS 

T\ tb-oZmZffl&L. 4 0*CSJg<OiSM*T-^L. 
xr Wtt-C7K« 0 LT- -y # € ZBfc 

L. ^•y7-;^s , >o^SSr^i^^a^p t ^.5^^#^. 
[0 06 0] Htft^ll 3 (TTMVJWOUg!) 
T;Pr?-^jfttX7XbvS*'y'7U-^y^fli (=85 
-fk^^^ltSS. F&fn£ rp C -20 0j ) 2 0*tC. 

^VyWV/HPA-STj % SiO 2 tt$;30 
1 095Sl^r-^y>'H ;3 f^H7-obVPhy^ 
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03 j ) 3gP, Ml/tCX^y— ;U6 O&RTfp- b/UX. 

coo6i] mm 1 4 

mum i3<7)7?4 ~?m*mm t . mm 2 1 usttc l 

TT^MvJI£jgj£U ^S^2t|5l^LT«14<fL*G: 

i6o#Jl£^j£L*:. 5l8fcW3i:H*fc:l/C«*> 

[0 0 6 2] SU5&0IJ8. 9. 10, 1 2£.tfl4Vvr*l 
A B S f- h T 7 -f V Jf i: <7)^«14(CffifLT V * 

[00 63] (3) 77 4^mtLX±WmVfariu4 

mmm 15 (77^ vjw<z>w» > 

sl ®p d p^ r-^y-^Rx- 969Bj , mm-ft 3 9 

sS^ttSL Al 2 0 3 tf* ; 3 011%) lOSP&t/r 
ttiL ffifo^S r KBE903j ) IS. MW:M*3 0 

[00 64] mmmit mnawsm) 
mmm 1 5 x-mm LK.79 -r vmz&m l . mmm 2 1 

*SrJgj£Ui. HMM2i:|5]«tLT^)^^^ 

[0065] mmm 1 7 . 
sm&i 15 ( 79 a ~?mnmm > 

U/MStliM^ <*B*tt««c**tt«; A# r 2 4 
9j % gm#2 5%) 3 0g?iC. ^xryRfkf-^ >3 
a-f H ( B*fl£Mfe*4rH*L T i 0 2 ***s ; 3 0M 
4%) 1 Ogp&^r-^U^H^^KT-nbVl^bU^h 

^^7^ (fi«fl5*«Ne^tt«. i£p a p£. r KBM4 o 

3 j ) 3«» MCh^xv3 0**E^L. 79 

[0066] mmm 1 8 

mmm 1 7 -cm u75-f v#j£&ffl t . ussct 2 1 

JSttfltfSSfcfrofc. *<?5». StatW2i:ra«(=UTlB 



[006 7] HM091 9 

[0068] 9»m 2 0 {794 TttOWH) 

9j , m&K25%) 3 0SHC. **^IWt»X3n 
4 H ( BSflSWfcSteaiL S n O t *W* ; 3 OS* 
%) 1 0t&RXfr—r»i'\ t *isY7u\:i\,Yyx h4f 
i^7>- «g*Wfcsp»*4rtti8. ffiA« TKBM4 0 
3 j ) 3». MtfKWUxi'l VTnW 

[0069] HSSM2 1 (WJ1b°b«0»JS) 

^m^ij 2 0 Till? L/t75 >r ~?m* mm mmm 2 1 
mmiz i,x794-?®*m&llk. zcD'&, mmmi2 

[0070] m&M2 2 (794-?m<?>mm) 
•fis?fl5*4rtt«, «ta« r P c - 2 0 0 j ) 2 omz. 

i0 2 tW; 30*S%) 10«R,lfr-^US^K# 

j/Hrot^h u^e b*^9y {mmtt&m;&#. 
m&z, r kbm4 0 3 j ) 3gp. m/tzx.?j-A, 

[0071] mmm 2 3 

mmm 2 2 079 a -rmz&m l . ^ssm 2 1 rase l 

SSrffofe. ^com. HJ£<?!l2tig«{cLT^?g?iSS 
U **«3fclRl«fc:LTa7Ea*SS«L. Clix 

[0072] (4) 794~?mt LX&m.TlVzi**sY 

mmm2 4 (79 4 -?m<nmm 

T? VMUmM <*B*&*ra5*AH*L fp# r 2 4 

9j . mm^-25%) 3omz. y^n^A/t?- 
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[0073] mmm2 5 (mm&cr>wm) 
mmm i a x-mm tfzy-y -i ^mzmm l . mmm 2 1 
mmizLxyyj~?mzBf8.L, mtmi2tmmizLx 
st«b«ffl&ff->/£. *<so». mmm2tmmizLxm 

Lxmmw2kmmzLxm#>'>zm£Bf8.Lti. 4 
fz. mm\ 2 mmiz Lx®#>-ot< mammzumm *m 

[0074] m&mi 6. 18, 19. 21. 23RV 

*£>*i-r. ABsm^-hty^^^mtcommmz 

9tiX lit:. 4fc. tfJo^ScOSffiJS^Frt-C. +#3r3E 
tifz. 

[0075]^ =WWM=»wni, ±82<0**W5dfc 

*«T'S> 0 . «y rMt>*>* "ciasmMm 

[0 0 7 6] 4fc, &imVitf>^&&4'OS<'f Tj-yt L 
**T'#4. Kfcl. mimt UD-/j/x;MS, EDTA 



#J. ffittH. •^Mv£tt^i»|3]l^tC^-r4 l ri:* J -C'^ 

4. i^Riaiair^uttfcitjv^Tffoii:* 4 

[0077] StC. •/ >vUtf>o #Ji*»dW4 

ffl-T4 £ t VX'Z . gTC^Jt LXte&M 0 Vit b U f? 
A. v^^T5y^7>'^Srffiffl-r4C:i:* J -C-#4. 

*«T§4. 

[00 78] -ecofBl. ii«IW>-aS«EK{i. $5©FI. (5 

77Xf7 ? ttb-o # 3 ix4 < M&4.I £ 

■T4Cli:*<iaF4LV^ 
[0079] 

[ *Dfc«&» ] ffi 1 ^B^^ifiajgft ->I177^ 

4. 4fc. *2«9IfcJ:#Uf, *>-o£Jf#. z.<n-r?4 
vMfr&*&7?'('?mZ-fi-Lxmte>$mizi6S%Z 

ti. &6**u nm.mzmihn.m&znz>z.ktfx'% 

4. sEtc. »4~6JM»CJ:*U*, Sg#>o£/!£{fi.4 



F^-A(##) 4K022 AA02 AA03 AA04 AA13 AA14 
AMI AA47 BA01 BA03 BA08 
BA14 BA18 CA05 CA06 CA07 
CA18 CA21 CA22 DA01 DB01 
DB02 DB04 DB06 DB08 DB19 
EA02 EA04 



